Background While non-Hispanic Black populations tend to be disproportionately affected by adverse reproductive outcomes, Hispanic populations tend to demonstrate healthier birth outcomes, regardless of socioeconomic background.
Introduction
Infant mortality rates are an important national health and health care quality indicator. The USA has an unusually high infant mortality rate, ranking 26th among developed countries [1] . Racial disparities in birth outcomes including preterm birth (PTB), low birth weight (LBW), and small for gestational age (SGA) are major contributors to infant mortality disparities and have other short-and long-term consequences for an infant's health [2] [3] [4] .
Non-Hispanic Black women tend to be at higher risk for adverse birth outcomes than non-Hispanic White women [5] while Hispanic populations are often described as experiencing comparatively healthy birth outcomes, regardless of socioeconomic background [6, 7] . There is heterogeneity, however, in birth outcomes among Hispanic women. For example, Puerto Rican women and to some degree Dominican women have worse birth outcomes than Cuban women and women from other Hispanic groups [8] , whose birth outcomes tend to resemble those of non-Hispanic whites. Women who are of Puerto Rican and Dominican descent often have a greater degree of African ancestry and are more likely to appear phenotypically Black than other Hispanic women [9, 10] . They are therefore thought to be at greater risk of negative exposures related to racial discrimination and resultant psychosocial stress [11] , which has been linked to poor birth outcomes via early health deterioration or weathering [12] [13] [14] .
Little is known about the birth outcomes of Black Hispanics, who comprise a small portion of both the Black and Hispanic populations [15, 16] . However, as Black Hispanics represent a bridge between two groups with divergent birth outcome patterns, understanding their birth outcomes will help us address their specific needs while helping us understand patterns of characteristics and pregnancy risks associated with women who identify as both Hispanic and Black. In this study, we examine racial and ethnic differences in birth outcomes. We also examine predictors of birth outcomes and compare these among racial and ethnic groups.
Methods Study Population
The study used the National Center for Health Statistics 2013 US natality file to examine singleton births occurring in the USA [17] . The primary populations of interest were mothers who reported their racial and Hispanic ethnic identity as Black and Hispanic (BBlack Hispanic^), Black and non-Hispanic (BBlack^), and Hispanic and not Black, including White and other Hispanic (BHispanic^). For comparison purposes, nonHispanic White (BWhite^) women were also included. The natality file had an initial sample size of 3,940,764 births to which we applied the following exclusion criteria: no information on race or ethnicity, birth weight, or gestational age; births before 21 weeks of gestation; and births with congenital anomalies. This resulted in a total study sample of 2,970,315 births: 37,398 births to Black Hispanic mothers; 720,846 births to Hispanic mothers; 481,337 births to Black mothers; and 1,730,734 births to White mothers. Less than 6 % of the sample was missing information on either birth weight or gestational age. On average, less than 2 % of the sample was missing information on covariates; the exceptions were Special Supplemental Nutrition Program for Women, Infants and Children (WIC) receipt (2.35 %), prepregnancy BMI (4.31 %), tobacco use (4.81 %), adequacy of prenatal care (5.10 %), and adequacy of weight gain (5.72 %).
Outcomes
The outcomes of interest were preterm birth (PTB), low birth weight (LBW), and small for gestational age (SGA). PTB was measured using reported gestation weeks; a birth was considered preterm if delivery occurred before the 37th week of gestation. LBW was measured using the infant's reported weight in grams at birth; an infant was considered LBW if born weighing less than 2500 g (5.5 lb). Small for gestational age was calculated based on the gender-specific weight-for-gestational age intrauterine growth curves created by Olsen and colleagues. Infants were categorized as Bsmall^if they fell below the 10th percentile of the growth curve [18] .
Covariates
We compared the women on demographic, social and economic resources, and medical and behavioral risk variables. Demographic variables included maternal age and infant sex. Maternal age was self-reported as a single year of age, which was used to categorize mothers to one of three age categories: 19 or younger, 20-34, or 35 or older.
Social and economic resources were measured using mother's self-reports of marital status, education, prenatal care, WIC receipt, and insurance or payment source. Marital status was coded as either married or unmarried. Level of education was reported as a number of years and categorized as less than high school (fewer than 12 years), high school (12 years), and more than high school (13 or more years). The data included variables on prenatal care initiation (month and trimester of initiation) and the number of prenatal visits mothers attended throughout the pregnancy. Using Kotelchuk's formulas for determining adequate prenatal care, we combined the available prenatal care variables to create an adequacy of prenatal care utilization (APNCU) index [19] . Prenatal care utilization was categorized as inadequate, intermediate, adequate, and adequate plus. WIC receipt was coded as binary based on mother's reports of being a WIC recipient. Insurance/payment source was categorized as Medicaid, private insurance, self-pay, other, or unknown.
Medical and behavioral risks include birth order, medical risk, tobacco use, prepregnancy BMI category, and maternal weight gain. Birth order reflects how many live births a mother has had, counting the current birth. Medical risk was a composite variable reflecting whether or not a mother had one or more of the following conditions in pregnancy: diabetes, chronic hypertension, pregnancy-associated hypertension, and eclampsia. Mother's tobacco use was binary based on mothers' reports of smoking at some point before or during the pregnancy. Mother's reported BMI and BMI category was coded as underweight, normal weight, overweight, and obese. The adequacy of pregnancy weight gain variable was created using prepregnancy BMI category and weight gain variables. Pregnancy weight gain was categorized as low, adequate, or high based on the IOM guidelines for weight gain during pregnancy [20] .
Statistical Analysis
Race/ethnicity group-specific means and standard deviations were calculated and tested for statistical significance using ANOVA and t test procedures. Percent distributions were calculated for all categorical variables and tested for statistical significance using chi-squared procedures with race/ethnicity. We then conducted a series of multivariate logistic regressions to test the relationship between race/ethnicity and each of the birth outcomes. The models were used to estimate crude and adjusted odds ratios and predicted probabilities of each outcome for Hispanic, Black, and White women, using Black Hispanic women as the reference group. Models were adjusted for age, infant sex, maternal marital status, maternal education, adequacy of prenatal care utilization (APNCU), WIC receipt, insurance/payment source, birth order, maternal tobacco use, prepregnancy BMI category, pregnancy weight gain, and maternal medical risk. The adjusted predicted probabilities for all three outcomes incorporate the average marginal effect of race and ethnicity on each of the three outcomes, holding all of the covariates at their mean values.
We then tested interaction terms for race/ethnicity and each of the covariates to identify risk factors that may potentially contribute differently to birth outcomes among the different groups. All of the interaction terms were significant at p<0.05 (results not shown), suggesting that the racial/ethnic groups differed in their risk factors for the outcomes. Based on these results, race/ethnicity-stratified regression analyses were conducted to better understand the relationships between the covariates and the outcomes for the different racial/ ethnic groups. The stratified regression analysis helped us identify the significant risk and protective factors for the three outcomes for each racial/ethnic group. Table 1 shows descriptive information for the sample by race and ethnic group. Black Hispanic mothers gave birth to infants who weighed less and were younger than infants born to either Hispanic or White women. On average, infants of Black Hispanic mothers were older and over 100 g heavier than infants of Black mothers. White mothers had the highest average gestational age and birth weight, followed by Hispanic.
Results
In comparing the infant, maternal, and pregnancy characteristics of the sample, we found significant differences among the racial and ethnic groups. The Black Hispanic population was comprised almost equally of women of Mexican (30.91 %), other (24.63 %), and Puerto Rican (24.47 %) origin while the majority of Hispanic women were of Mexican (70.15 %) origin. More than half of Black Hispanic, Black, and Hispanic mothers were WIC and/or Medicaid recipients, suggesting that the majority of the mothers in these groups were low income. Black and Black Hispanic women had higher levels of education but also higher enrollment in WIC and Medicaid than Hispanic mothers. Black mothers had worse prenatal behaviors than both Black Hispanic and Hispanic mothers. Black mothers had lower levels of adequate prenatal care and higher levels of smoking, prepregnancy obesity, and inadequate (too low or excessive) pregnancy weight gain than the other race groups. These differences were significant at p<0.001. Table 2 reports the unadjusted prevalence and adjusted predicted probabilities of experiencing LBW, PTB, and SGA. The values in the unadjusted column represent the observed prevalence of conditions among the groups in the sample. The values in the adjusted column represent the predicted probabilities of experiencing each outcome after adjusting for age, infant sex, maternal marital status, maternal education, APNCU, WIC receipt, insurance/payment source, birth order, maternal tobacco use, prepregnancy BMI category, pregnancy weight gain, and maternal medical risk. Black mothers had the highest burden of all adverse outcomes followed by Black Hispanics, Hispanics, and Whites. The prevalence of LBW among Black Hispanic mothers (7.18 %, p<0.001) was nearly 2 % higher than Hispanic mothers (5.80 %, p<0.001) but more than 3 % lower than Black mothers (10.96 %, p<0.001). LBW prevalence was nearly twice as high for Black mothers than Hispanic mothers. Among the Hispanic mothers, Cuban and Mexican mothers had the lowest prevalence of LBW while Puerto Rican and Other Hispanic mothers had the highest prevalence. Mexican mothers also had the lowest prevalence among the Black Hispanic mothers, and Puerto Ricans had the highest prevalence; interestingly, Cuban mothers had the second highest LBW prevalence among the Black Hispanics. Compared to their non-Black Hispanic counterparts, Black Hispanic mothers of every subgroup had higher LBW prevalence. After adjustment, the predicted probabilities of LBW among all groups and subgroups were lower than the unadjusted prevalence, with the largest decrease among Black mothers. Despite the lower adjusted prevalence, similar patterns in the difference of LBW prevalence among Blacks, Hispanics, and Black Hispanics emerged (Black Hispanic: 5.11 %, p < 0.001; Hispanic: 4.24 %, p<0.001; Black: 7.38 %, p<0.001).
While the difference in prevalence among Black, Hispanics, and Black Hispanics was smaller for PTB than what was found for LBW, similar patterns emerged. PTB prevalence for Black Hispanic mothers (11.74 %, p < 0.001) was over 1 % higher than Hispanic mothers (10.34 %, p<0.001) but about 3 % lower than Black mothers (14.76 %, p<0.001). Unlike in the case of LBW, Cuban mothers had the highest prevalence of PTB among both the Black Hispanic and Hispanic mothers. Mexican mothers had the lowest prevalence of PTB among the Hispanic mothers while other Hispanic mothers had the lowest prevalence The adjusted predicted probabilities were much lower than the unadjusted prevalence for all groups and subgroups. Adjusting for the covariates dramatically reduced the gap in PTB between Black Hispanic mothers (7.69, p < 0.001) and Hispanic mothers (7.00, p<0.001) but only slightly closed the gap between Black Hispanic mothers and Black mothers (9.50 %, p<0.001). As a result, the PTB predicted probability for Black Hispanics was closer to Hispanic mothers than Black mothers. The smallest differences in prevalence among the groups were found for SGA. Again, Black Hispanics (7.87 %, p<0.001) had SGA prevalence much closer to Hispanics (6.48 %, p < 0.001) than Blacks. Among the Hispanics, Puerto Ricans had the highest prevalence and Central/South Americans and Mexicans had the lowest prevalence. Among the Black Hispanics, Cubans had the highest prevalence and Central/South Americans had the lowest prevalence. The Black Hispanics of every subgroup had higher prevalence of each condition than their non-Black Hispanic counterpart. While adjusting for the covariates reduced the gap between Black Hispanics (6.58 %, p<0.001) and Hispanics (5.60 %, p<0.001), overall, it did not dramatically reduce the difference in SGA between all Hispanic and Black Hispanic subgroups. The adjustment also did not dramatically reduce the gap in SGA between Black Hispanics and Blacks (8.83 %, p<0.001), so Black Hispanics were closer to Hispanics than Blacks in their predicted probability of experiencing SGA. Table 3 summarizes the results of race-stratified analysis, showing the direction of significant effects of the covariates on the birth outcomes. The table shows that the types of predictors that significantly affect the three birth outcomes are different (e.g., not all predictors that are significant for PTB are the same for LBW or SGA). We found that Black and White mothers had the most similarities in their risk and protective factors for all conditions. There were some factors that were risk or protective factors for the other two groups but had opposite effects on Hispanics. Examples of factors that differed between these three groups include education and being overweight for LBW; birth order, BMI, and self-pay for PTB; maternal and being a WIC recipient for SGA. Factors like tobacco use, pregnancy weight gain, and maternal medical risk significantly predicted the probability of experiencing all three outcomes for all groups.
Discussion
In this study, we used national birth certificate data to compare the birth outcomes and risk profiles of Black Hispanic, Black, Hispanic, and White women in the USA. We found patterns of pregnancy outcomes that have been previously established in the literature. For example, Black mothers had the worst birth outcomes of all three groups while White mothers had the lowest rates of LBW, PTB, and SGA [6, [21] [22] [23] . In accordance with the literature on the Hispanic paradox, Hispanic mothers had rates of LBW, PTB, and SGA that were comparable to those of White mothers despite having sociodemographic characteristics similar to or worse than Black mothers [6, 7, 24] . Additionally, the findings supported previous literature showing that Hispanic mothers are less likely than Black mothers to experience outcomes such as LBW and PTB [25, 26] . According to our findings, the largest disparity between these two groups seemed to be related to birth weight. Black mothers were nearly twice as likely as Hispanic women to experience low birth weight. This aligns with prior research that has identified notable disparities in low birth weight between Black women and Hispanic women [15, 16] . Black Hispanic mothers were less likely than Black mothers and more likely than Hispanic mothers to experience LBW, PTB, and SGA [27] [28] [29] [30] . The somewhat worse outcomes among Black Hispanic mothers than Hispanic mothers align with literature describing worse health outcomes among self-identified Black Hispanics than Hispanics who do not identify as Black [7, [31] [32] [33] [34] . The finding that Black Hispanic women of every subgroup was worse off than their non-Black counterpart could be a result of discrimination or racism. Racism and racial discrimination in the USA is thought to be a major driver of the differences between birth outcomes among different racial and ethnic groups, particularly between Black women and women of other races. The experience of being a Black woman in the USA seems to increase the risk for adverse birth outcomes [14] ; discrimination and racism are often cited as factors that make the Black experience unique. Perceived discrimination and racism and the way women respond to them can have negative effects on their health and birth outcomes [35] [36] [37] [38] [39] [40] . In terms of discrimination and racism, Black women are unlike women of most other racial backgrounds in that they tend to have higher levels of lifelong perceived discrimination and exposure to experiences of racism [41] . Research suggests that while US-born Hispanics may experience similar levels of discrimination as Blacks, they may not identify it as a major stressor leading to PTB or LBW [42, 43] . Although skin color is not recorded in the birth certificate data, it is possible that Hispanic women who self-identify as Black may share some of the phenotypic features of Black women, including skin color, that is associated with discrimination and racism [31, 33, 34] . However, the fact that Black Hispanic women still had a strong advantage in their likelihood to experience LBW, PTB, and SGA compared to Black women suggests that there could still be something about being a Latina that remains protective over birth outcomes in the face of being Black in the USA.
We also found support for racial variation in risk and protective factors for mothers in the different groups [14, [44] [45] [46] [47] . The exceptions to these patterns were tobacco use and low pregnancy weight gain-both increased the risk of experiencing all outcomes for all groups [47, 48] . While Black and Hispanic mothers shared some of the same risk and protective factors with each other, we found that factors such as age and education were significant predictors for Black and Hispanic mothers but did not for Black Hispanic women. After controlling for a variety of variables, race and ethnicity still seemed to have some unique or specific effect on birth outcomes. These findings point to the possibility that Black Hispanics may have a unique risk factor profile that requires additional research to understand.
Factors that might help explain the difference between Black Hispanics, Blacks, and Hispanics could include residential segregation [11, [49] [50] [51] and stress [22, 42, 52] . According the literature, there are ethnic differences in the burden and susceptibility to stress, as well as in the psychological and biological responses to stress [48] . According to the weathering hypothesis, the social exclusion associated with being a Black woman in the USA causes prolonged exposure to stress which leads to the early deterioration of health for Black women over time and between generations [12] [13] [14] . In the USA, Black women are thought to have higher prevalence of stress than either Hispanic or White women; thus, stress has a larger influence on birth outcomes for Black women than women of the other groups [42, 53, 54] . In addition to racism and discrimination, the types of stressors that may impact birth outcomes include food insecurity, socioeconomic position, lack of access to quality education, and unsafe environment; like racism and discrimination, these factors may vary in their effects on birth outcomes for women of different racial/ethnic groups [43, 55] .
The study has several limitations. While the natality data allowed us to examine a large, nationally representative group of births in the USA, this data does not provide information on certain important aspects of pregnancy context. For example, the data did not allow us to analyze certain important behavioral factors that are known to influence pregnancy, including nutrition, physical activity, and substance use aside from smoking [25, 43, 47] . In addition, the national level birth certificate data does not collect information on nativity or citizenship status, geography, detailed household structure, household income, residential segregation, family history or processes, employment, racism, discrimination, stress, or other support systems that influence birth outcomes [43, 44, 47, 56, 57] . Future studies would benefit from data sources that provide these types of information to help us understand the role of contextual factors in pregnancy for Black Hispanic women.
In addition, the analysis does not include all women who were in the dataset. In order to focus on our main research question, we excluded women of non-Hispanic origin who were neither Black nor White (ex: Asian and American Indian/Alaska Native). As a result, implications about birth outcomes among these groups cannot be determined. In this study, women who were of Hispanic origin that were not Black (ex: White Hispanic, Asian Hispanic, American Indian/Alaska Native Hispanic) were combined to create a non-Black Hispanic group. While this categorization does not allow us to understand the birth outcomes of White versus Other Hispanics in great detail, it allowed us to compare Black Hispanics to all other Hispanics who do not consider themselves to be Black. According to our preliminary analyses, White and other Hispanic mothers were similar in their prevalence of PTB, LBW, and SGA.
Being that Black Hispanics had only slightly higher rates of LBW, PTB, and SGA than Hispanics and much lower rates than Blacks, it might be the case that the experience of being Black is strong enough to detract from the protective effects of being Hispanic [14] . At the same time, Black Hispanic mothers' outcomes seem to still align with the Hispanic Paradox-despite low socioeconomic status and being Black in the USA, these women had birth outcomes closer to Hispanics than Blacks. This study did identify potential risk factors that Black Hispanics, Hispanics, and Blacks shared that could be addressed in interventions to reduce the risk of experiencing adverse birth outcomes. Tobacco cessation and weight control-related programming could be useful areas to target to lower the risk of adverse birth outcomes for all three groups. This study contributes to the literature on Black Hispanics' birth outcomes by providing information on the prevalence of adverse birth outcomes among Black Hispanic populations and examining them in relation to other similar minority groups in the USA. While we find that Black Hispanic women have outcomes nearly as healthy as non-Black Hispanic women, the results show that in comparison to White non-Hispanic women, Black Hispanic women are still at a great disadvantage in their birth outcomes. Having a better sense of what makes Black Hispanic women have relatively healthy birth outcomes despite being Black can inform interventions intended to help Black non-Hispanics improve their birth outcomes. Furthermore, understanding what causes Black Hispanic outcomes to be worse than non-Black Hispanics despite sharing Hispanic origin can help us improve Black Hispanics' outcomes. The study's findings also suggest that Black Hispanics have a unique risk profile for adverse birth outcomes. This finding highlights the need for research that investigates the risk and resilience factors that influence birth outcomes in this population in further detail. There is also a need for research that tries to understand the differences in risk and protective factors between different cultural groups in further detail; the findings from that research would help in tailoring interventions [22] .
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